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The Young Notochord can Induce Somite Genesis by Means of Diffusible Substances in the Chick

In this transfilter experiments, CooPER! has recently
reported that the differentiated notochord of the chick
embryo elicits chondrogenesis in the somitic mesoblast. As
far as earlier stages are concerned, the notochord can
promote somite formation in amphibians (YaMaDA?) as
well as in birds (NicorLET?®). In previous experiments
(NicoLET?), the induced somites were closely associated
with the notochord implant. It suggests that diffusible pro-
ducts elaborated by the young notochord may also be
responsible for this induction. We are trying at present to
test this assumption.

Chick blastoderms were transplanted in culture in vitro
at the head process stage (GALLERA and NiCOLET%). As
seen in Figure 1, two types of operations were performed.
In the first series, a large square of the germ wall was
extirpated in the anterior region of the area opaca, a short
piece of notochord including the chorda-bulb was cut out,
explanted in this place and covered by a square of milli-
pore filter (square side 1.2 mm, thickness 25 pm and
poresize 0.45 pm). Asreacting fragment, a primitive streak
explant was excised 0.8 mm behind the node since the
streak mesoblast is incapable of self differentiation into
somites at this level (N1coLET3). As one guessed the con-
tours of the underlying notochord piece, we were able to
put the explant just over it. Lastly, a millipore fragment
was applied over the embryonic axis to prevent the en-
largement of the injuries. As a second series, control ex-
periments were devised. They simply consisted in ex-
planting a primitive streak fragment of the same level on
the millipore surface to ascertain that such culture con-
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Fig. 1. Diagram showing the 2 experimental procedures. Blasto-
derms are seen from the ventral side. The notochord piece is lying
beneath the filter (stippled line). Double lined areas designate the
fragments of millipore filter. See text for detail comments.

ditions did not alone alter their self differentiation po-
tencies. 11 experiments and 8 controls were carried out.
After 24 h of culture, the blastoderms were fixed and the
results were analyzed on serial sections of 8 um.

As a whole, the primitive streak fragment behaved
similarly in both series. It stuck more or less tightly to the
filter so that its peripheral expansion was reduced. Later
on, it assumed a lenticular shape and never extended be-
yond the filter margin (Figure 2). Examination of sections
shows that the mesoblast segregation was often deficient.
Nevertheless, explants often yielded lateral plate in the
middle and blood islands all around. The germ wall
actively invaced the millipore filter, especially its upper
surface, and covered the dorsal side of the explant more or
less completely (Figure 2). Below, the notochord piece
gave rise to an elongated rod. In the experimental series,
8 cases out of 11 gave a positive response: 2 to 6 well seg-
mented somites differentiated just over the notochord. On
the contrary, no response was recorded in controls. In their
general aspects, these somites looked like young somites
shortly after their segmentation (Figure 3).

The present results allow us to conclude that the young
notochord must be held responsible for the somite forma-
tion which occured in the explants, since its presence is
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Fig. 2. This section photographed at a low magnification (X 160)
shows that the primitive explant is covered by a thin layer of germ
wall and does not extend beyond the filter margin. Induced somites
differentiate just over the notochord, which is cut longitudinally.
gl, germ wall layer; mf, millipore filter and ect, ectoblast.
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Fig. 3. In their general aspects, these somites look like young somites
just after their segmentation. The cells are radialized, mitosis takes
place inside the central matrix and the nuclei tend towards the
basal pole of each cell (x 380). mf, millipore filter.
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absolutely required. They show that its inductive action
has its most efficient effect on the mesoblast lying just
over it. Furthermore, they provide clear evidence that it
induces somites through the medium of diffusible sub-
stances, since it has been formally demonstrated that the
porous membrane filter prevents any direct contact be-
tween the 2 interacting components (GROBSTEIN %, NYHOLM
et al.®, GALLERA et al.?). If these results are compared to
those which were obtained in other systems, we find that
the somite genesisrecalls in some way what several authors,
namely SAXEN et al.®, have observed during the kidney
tubulogenesis. In both cases, the cells indeed aggregate
when the diffusible inductive factors have modified their
behaviour and their mutual affinity?®.

Résumé. L’utilisation de fragments de filtre millipore,
intercalés entre un fragment de ligne primitive et un ex-
plantat de jeune chorde, nous permet de démontrer pré-
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sentement quel’induction des somites parla chorde s’opére
par le truchement de substances diffusibles chez les
oiseaux.
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Succinic Dehydrogenase in the Cnidoblast of Hydra and its Role in the Discharge of Nematocyst

There are a large number of light and electron micro-
scopic observations!-? concerned with the structure and
discharge of the stenotele of hydra. As far as the source of
energy for firing the nematocyst is concerned, the electron
microscopic studies present very little evidence. Apart
from these considerations, no histochemical studies have
been reported on the localization and distribution pattern
of oxidative enzymes in the cnidoblast of hydra. Among
histochemically detectable enzymes of the Krebs cycle,
succinic dehydrogenase (SDH) was found to be the most
distinctive in preliminary studies. The present note, there-
fore, deals with the histochemical localization of SDH in
cnidoblast of hydra and its role in the discharge of nema-
tocyst.

Fresh specimens of hydra were collected locally from the
ponds in the campus. The tentacles were cut from the
living specimens, teased out a little and then transferred
directly into the incubation medium for SDH. The com-
position of the medium was as described by PEARsES.
Nitro blue tetrazolium was used as the electron acceptor
and the incubation medium was also supplemented with
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Photomicrograph showing histochemical localization of succinic
dehydrogenase in the cnidoblast of hydra. Conditions as described
in the text. Darkly stained spherical granules represent the sites of
the enzyme activity. X 1000.

phenazine methosulfate. The material was incubated in
toto for 20 min, washed in distilled water, fixed in 109,
solution of buffered neutral formalin for 3 min and then
after washing mounted in glycerol jelly.

Microscopic observations revealed the presence of
sharp bluish diformazan spherical granules (Figure}, re-
presenting the approximate sites of mitochondria, as it is
known that SDH is exclusively confined to mitochondria.
Since succinate is considered to be major metabolite of the
Krebs cycle, it is obvious that there is a definite source of
energy supply through the operation of the Krebs cycle in
mitochondria, which lie in the neighbourhood of the fine
fibrils or tubules reported earlier?.%, The presence of these
fine fibrils or tubules, showing a similarity to the basic
contractile structures, along with high SDH activity in
the cnidoblast, suggest a definite role of these tubules in
contraction, thereby bringing about a forceful discharge of
the nematocyst 19,

Zusammenfassung. Nachweis von Succinodehydroge-
nase in unmittelbarer Nihe der Nesselkapseln bei Hydra.
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